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SUMMARY 


The  carcinogenesis  bioassay  of  technical  grade  1 , 1 , 1-trichloroethane  was 
conducted  using  Osborne-Mendel  rats  and  B6C3F1  mice.  1, 1, 1-Tr ichloroethane 
was  administered  orally  by  gavage  in  corn  oil  to  50  animals  of  each  sex  and 
species  at  two  dose  levels  5 days  per  week  for  78  weeks. 

Rats ; The  experiment  was  originally  started  using  doses  of  3,000  and  1,500 
mg/kg  of  body  weight.  After  a few  weeks  the  study  was  terminated,  and  the 
animals  discarded  because  of  marked  signs  of  intoxication.  The  experiment 
was  restarted  with  rats  7 weeks  of  age  that  were  put  on  doses  of  1,500  and 
750  mg/kg.  There  was  a moderate  depression  of  body  weight  in  the  first 
year  of  the  study.  During  the  second  year  a yellow  discoloration  of  the 
fur  of  the  lower  abdomen  and  increased  eye  and  nasal  discharge  and  dyspnea 
were  noted.  Both  males  and  females  given  the  test  chemical  exhibited  early 
mortality  when  compared  with  the  untreated  controls,  and  the  statistical 
test  for  dose-related  trend  was  significant  (P  < 0.04).  All  surviving 
animals  were  killed  at  117  weeks  of  age. 

Mice : Male  and  female  weanlings  were  started  on  test  at  5 weeks  of  age  and 
killed  at  96  weeks  of  age.  Initially,  the  doses  for  male  and  female  mice 
were  4,000  and  2,000  mg/kg  body  weight.  During  the  10th  week  of  the  study, 
doses  were  increased  to  5,000  and  2,500  mg/kg,  since  the  animals  apparently 
could  tolerate  a higher  dose.  Doses  were  again  increased  at  week  20  to 
6,000  and  3,000  mg/kg  and  maintained  at  these  levels  to  the  end  of  the 
study.  Time-weighted  average  doses  for  the  high-  and  low-dose  mice  were, 
respectively,  5,615  and  2,807  mg/kg.  There  was  a moderate  depression  of 
body  weight  throughout  the  study  in  both  sexes  of  mice,  and  the  survival 
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was  significantly  decreased.  In  the  female  mice,  there  was  a positive 
dose-related  trend  (P  = 0.002)  in  the  proportions  surviving. 

A variety  of  neoplasms  were  represented  in  both  1 , 1 , 1-tr ichloroethane- 
treated  and  matched-control  rats  and  mice.  However,  each  type  of  neoplasm 
has  been  encountered  previously  as  a lesion  in  untreated  rats  or  mice. 
The  neoplasms  observed  are  not  believed  attributable  to  1 , 1 , 1-trichloro- 
ethane  exposure,  since  no  relationship  was  established  between  the  dosage 
groups,  the  species,  sex,  type  of  neoplasm,  or  the  site  of  occurrence. 
Even  if  such  a relationship  were  inferred,  it  would  be  inappropriate  to 
make  an  assessment  of  carcinogenicity  of  1 , 1 , 1-trichloroethane  on  the  basis 
of  this  test,  because  of  the  abbreviated  life  spans  of  both  the  rats  and 
the  mice. 
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1.0  INTRODUCTION 


1 . 1 . 1- Trichloroethane  (commonly  called  methylchlorof orm)  is  one  of  a group 

of  halogenated  hydrocarbons  selected  for  testing  in  the  Carcinogenesis 
Bioassay  Program.  The  rationale  for  its  selection  includes  its  structural 
relationship  to  carbon  tetrachloride,  its  wide  use  in  industry,  its  ex- 
tensive exposure  of  humans,  and  the  incomplete  knowledge  of  its 
carcinogenic  potential.  In  1959  Browning  reported  that  1,1,1-tri- 
chloroethane  was  replacing  the  more  toxic  industrial  solvents:  trichloro- 

ethylene, tetrachloroethylene,  and  carbon  tetrachloride.  Furthermore  a 
growing  market  has  developed  for  1 , 1 , 1-trichloroethane  after  reports 
suggested  the  carcinogenicity  of  carbon  tetrachloride  (Reuber  and  Glover, 
1970;  Della  Porta  et  al.,  1961;  Eschenbrenner  and  Miller,  1946)  and  of 
trichloroethylene  (National  Cancer  Institute,  1976).  In  the  years  1970 
through  1973,  domestic  sales  grew  from  327  to  566  million  pounds  (Chemical 
Economics  Handbook,  1975).  The  Environmental  Protection  Agency  permits 

1 . 1 . 1- trichloroethane  to  be  used  as  a solvent  or  cosolvent  in  pesticide 
formulations  for  the  postharvest  fumigation  of  citrus  fruits  (U.S. 
Environmental  Protection  Agency,  1972).  The  United  States  Occupational 
Standard  requires  that  no  worker  be  exposed  to  a concentration  in  excess  of 
350  ppm  by  volume,  or  1,900  mg/m^  determined  as  a time-weighted  average 
exposure  over  an  8-hour  workday  (U.S.  Dept,  of  Labor,  1974). 
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2.0  MATERIALS  AND  METHODS 


Chemicals 

Two  batches  of  technical  grade  1 , 1 , 1-tr ichloroethane  were  purchased  from 
Aldrich  Chemical  Company,  Inc.,  Milwaukee,  Wisconsin.  The  purity  was 
checked  by  Hazleton  Laboratories  America,  Inc.,  Vienna,  Virginia,  using 
gas-liquid  chromatography  (glc)  and  infrared  spectrophotometry.  Analyses 
by  glc  showed  that  both  batches  contained  approximately  95%  1,1,1-tri- 

chloroethane  and  3%  p-dioxane,  an  inhibitor  routinely  added  to  commercial 
preparations  of  1 , 1 , 1-tr ichloroethane.  The  remaining  2%  of  the  glc  peak 
area  contained  several  minor  impurities,  two  of  which  may  have  been 
1 , 1-dichloroethane  and  1 , 1-dichloroethylene.  Throughout  this  report,  the 
term  1 , 1 , 1-trichloroethane  is  used  to  represent  the  technical  grade 
material . 

Dosage  Preparation 

Fresh  solutions  of  1 , 1 , 1-tr ichloroethane  in  corn  oil  in  amounts  sufficient 
to  dose  all  animals  were  prepared  weekly,  sealed,  and  refrigerated  to 
reduce  volatilization.  The  concentration  of  1 , 1 , 1-tr ichloroethane  in  corn 
oil  was  75%  for  rats  and  40-60%  for  mice.  Duke's^'  corn  oil  was  purchased 
from  a distributor,  C.  F.  Sauer  Co.,  Richmond,  Virginia.  Dosing  was 
conducted  under  a hood  to  minimize  extraneous  exposure  of  other  animals  and 
laboratory  personnel. 

Animals 

The  Osborne-Mendel  rat  was  selected  because  of  the  experience  gained  by  the 
Food  and  Drug  Administration,  where  this  strain  has  been  used  for  many 
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years  as  a general-purpose  test  animal.  In  addition,  it  was  known  to  be 
sensitive  to  the  carcinogenic  effects  of  carbon  tetrachloride  administered 
by  subcutaneous  injection  (Reuber  and  Glover,  1970).  The  B6C3F1  hybrid 
mouse  was  selected  because  it  has  been  extensively  used  by  NCI  for 
carcinogenesis  bioassays. 

Rats  and  mice  of  both  sexes,  obtained  through  contracts  of  the  Division  of 
Cancer  Treatment,  National  Cancer  Institute,  were  used  in  these  tests.  The 
Osborne-Mendel  rats,  and  the  B6C3F1  hybrid  mice  were  obtained  from  the 
Charles  River  Breeding  Laboratories,  Inc.,  Wilmington,  Massachusetts.  Upon 
receipt,  animals  were  quarantined  for  at  least  10  days,  determined  to  be 
free  from  observable  disease  or  parasites,  and  assigned  to  the  various 
experimental  and  control  groups. 

Animal  Maintenance 

All  animals  were  housed  in  temperature-  and  humidity-controlled  rooms. 
Incoming  air  was  filtered  through  2-inch-thick  disposable  fiberglass 
filters  at  a rate  of  12  changes  of  room  air  per  hour.  Lighting  was 
provided  on  a 1 2-hour-per-day  cycle.  Rats  were  individually  housed  in 
suspended  steel,  wire-mesh  cages,  and  mice  were  in  polypropylene  cages 
equipped  with  filter  tops.  Ten  mice  were  housed  in  each  cage.  Clean  cages 
with  bedding  (Sanichip^;  manufactured  by  Shurfire)  were  provided  twice 
each  week  for  mice;  rats  were  given  clean  wire  cages  weekly. 

Food  hoppers  were  changed  and  heat-sterilized  once  a week  for  the  first  10 
weeks  and  once  a month  thereafter.  Heat-sterilized  glass  water  bottles 
were  provided  twice  a week  for  rats  and  three  times  a week  for  mice.  Food 
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(Wayne^  Laboratory  Blox  Meal)  and  water  were  consumed  ad  libitum.  Racks 
were  repositioned  in  the  room  on  a weekly  basis. 

Housed  in  the  same  room  with  the  rats  given  1 , 1 , 1-tr ichloroethane,  were 
rats  treated  with  trichloronitromethane,  and  trichlorof luoromethane ; the 
matched  controls  for  1 , 1 , 1-tr ichloroethane  and  tr ichlorof luorome thane;  and 
the  vehicle  controls  for  trichloronitromethane. 

The  1 , 1 , 1-tr ichloroethane-treated  mice  were  maintained  in  the  same  room  as 
mice  receiving  1 , 1 , 2, 2-tetrachloroethane,  trichloromethane,  3-chloro-l- 
propene,  trichloronitromethane,  1, 2-dibromo-3-chloropropane,  1,2-dibro- 
moethane,  1 , 2-dichloroethane , 1 , 1-dichloroethane,  tr ichloroethene , 2,5-di- 

hydrothiophene  1,1-dioxide,  tr iiodome thane,  1,  1, 2-tr ichloroethane,  tetra- 
chloroethene,  hexachloroethane,  carbon  disulfide,  trichlorof luoromethane , 
and  tetrachloromethane  (carbon  tetrachloride).  The  control  mice  to  these 
17  chemicals  were  also  housed  in  the  same  room  as  the  1 , 1 , 1-trichloro- 
ethane-treated  mice. 

Subchronic  Toxicitity  Tests 

Subchronic  toxicity  studies  were  conducted  to  establish  the  maximum 
tolerated  doses  (MTD)  of  1 , 1 , 1-trichloroethane  for  administration  to  the 
rats  and  mice  in  the  chronic  study.  On  the  basis  of  results  from  the 
range-finding  study,  doses  of  1,000,  1,780,  3,160,  5,620,  and  10,000  mg/kg 
were  administered  in  corn  oil  by  gavage  to  five  animals  of  each  sex  and 
species.  Animals  were  dosed  5 days  a week  for  6 weeks,  followed  by  2 weeks 
of  observation. 

At  3,  160  mg/kg  none  of  the  rats  died  and  there  was  no  reduction  of  weight 


4 


gain,  while  at  5,620  mg/kg,  two  female  rats  died  and  weight  gain  in  the 
surviving  females  was  reduced.  At  10,000  mg/kg,  two  male  rats  died  and 
weight  gain  in  the  survivors  was  reduced.  The  high  dose  for  rats  in  the 
chronic  study  was  therefore  set  at  3,000  mg/kg;  the  low  dose  was  half  that 
amount,  or  1,500  mg/kg.  No  gross  pathology  was  observed  in  rats  at 
necropsy  in  the  subchronic  tests. 

At  5,620  mg/kg  none  of  the  mice  died  and  none  had  reduced  weight  gain, 
whereas  at  10,000  mg/kg  only  one  male  and  one  female  survived.  The  high 
dose  for  mice  in  the  chronic  study  was  therefore  set  at  4,000  mg/kg  and  the 
low  dose  at  2,000  mg/kg.  No  gross  pathology  was  observed  in  mice  at 
necropsy  in  the  subchronic  tests. 

Design  of  Chronic  Studies 

Tables  1 and  2 show  the  numbers  of  rats  and  mice  of  each  sex  used  in  the 
study,  including  those  used  as  matched  controls.  Also  shown  is  the  dosage, 
duration  of  treatment,  observation  period,  and  the  time-weighted  average 
dose  for  each  category  of  test  animal. 

The  rats  were  started  on  the  study  at  7 weeks  of  age.  Those  on  the  low 
dose  were  treated  for  78  weeks,  5 days  per  week,  with  750  mg/kg,  while  rats 
on  the  high  dose  received  1,500  mg/kg  for  the  same  period  of  time.  Both 
groups  were  observed  to  110  weeks,  when  the  surviving  animals  were  killed. 
(The  high  dose  for  rats  had  been  set  originally  at  3,000  mg/kg;  this  dosage 
proved  to  be  too  toxic,  however,  and  the  study  was  terminated,  the  animals 
discarded,  and  the  study  restarted  as  indicated  above  (see  table  1). 
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Table  2.  Design  of  1 , 1 , 1-Trichloroetnane  Chronic  Study:  Mice 
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s (in  rag/kg  body  weight )adrainistered  in  corn  oil  five  times  per  week  by  gavage 
-weighted  average  dose  = £ (dose  in  mg/kg  x number  weeks  at  that  dose) 

E (number  of  weeks  receiving  dose) 


The  mice  were  started  at  5 weeks  of  age  and  were  treated  5 days  per  week, 
for  a total  of  78  weeks  at  varying  dosages.  Since  the  test  chemical  did 
not  cause  toxic  signs,  both  the  high  and  low  dosages  were  raised  twice 
during  the  treatment  period.  Surviving  animals  were  observed  for  12  weeks 
following  the  treatment  and  then  killed  in  the  90th  week  of  the  study. 

Animals  which  received  a known  carcinogen,  carbon  tetrachloride,  served  as 
the  positive  control  for  this  study  and  for  the  entire  series  of 
halogenated  chemicals  tested.  The  purpose  of  this  control  was  to  verify 
the  sensitivity  of  the  test  animals  to  carcinogenicity  by  halogenated 
hydrocarbons  and  to  serve  as  a check  on  procedures  and  techniques.  The 
animals  used  were  of  the  same  strain  and  source  as  those  dosed  with  1,1,1- 
trichloroethane . The  positive  control  rats  were  housed  separately  from  the 
1 , 1 , 1-tr ichloroethane-dosed  rats,  but  were  in  the  same  room  as  the  1,1,1- 
trichloroethane-dosed  mice.  The  design  of  the  carbon  tetrachloride  study 
(positive  control)  was  essentially  the  same  as  that  of  1,1,1-tri- 
chloroethane.  The  high  dose  for  male  rats  was  74  mg/kg  and  the  high  dose 
for  females  160  mg/kg.  The  high  dose  for  both  male  and  female  mice  was 
2,500  mg/kg.  Groups  of  males  and  females  of  both  species  were  also 

administered  low  doses  which  were  one-half  the  high  doses.  Untreated 
animals  of  the  same  strain,  source,  and  age  were  used  as  matched  controls 
to  the  carbon  te tr achlor ide-tr eated  (positive  control)  rats  and  mice. 

Untreated  animals  of  the  same  strain  and  source  were  used  as  untreated 
matched  controls  to  the  1 , 1 , 1-tr ichloroethane-tr eated  rats  and  mice;  there 
were  20  animals  of  each  sex  of  each  species.  They  were  started  at  the  same 
time  as  the  1 , 1 , 1-tr  ichloroethane-tr  eated  rats  and  mice  and  were  housed  in 
the  same  room  as  the  treated  animals.  They  received  identical  animal  care. 
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except  that  neither  the  test  substance  nor  the  corn  oil  was  administered. 
There  were  no  vehicle  control  animals  used. 

Clinical  and  Pathologic  Examinations 

All  animals  were  inspected  twice  daily.  Body  weights  and  food  consumption 
were  recorded  weekly  for  the  first  10  weeks  and  monthly  thereafter.  A 
necropsy  was  performed  on  each  animal  regardless  of  whether  it  died,  was 
killed  early,  or  survived  to  termination.  All  animals  were  injected  with 
sodium  pentobarbital  intraperitoneally  (0.3  to  0.5  ml  for  rats  and  0.05  to 
0.1  ml  for  mice)  until  they  were  completely  anesthetized.  The  animals  were 
then  exsanguinated  and  immediately  necropsied.  The  following  tissues  were 
taken  from  killed  animals  and,  where  practical,  from  those  found  dead: 
brain,  pituitary,  adrenal,  thyroid,  parathyroid,  trachea,  esophagus, 
thymus,  salivary  gland,  lymph  nodes  (mesenteric  and  cervical),  heart,  nasal 
passages,  lung,  spleen,  liver,  kidney,  stomach,  small  intestine,  large 
intestine,  pancreas,  urinary  bladder,  prostate  or  uterus,  seminal  vesicles 
and  testis  with  epididymis  or  ovary,  skin  with  mammary  gland,  muscle, 
nerve,  bone,  bone  marrow,  and  tissue  masses. 

Tissues  were  preserved  in  10%  buffered  formalin,  embedded  in  paraffin, 
sectioned,  stained  with  hematoxylin  and  eosin,  and  examined  microscop- 
ically. In  evaluating  suspected  treatment-related  effects  in  rats,  the 

matched-control  group  was  compared  to  the  test  group.  Complete  data  on  all 
tumors  are  presented  for  the  matched  controls  and  for  the  1,1,1-tri- 
chloroethane-treated  groups  in  Appendixes  A and  B.  For  positive  (carbon 
tetrachloride)  controls,  only  the  data  relating  to  survival  and  specific 
lesions  of  concern  are  presented. 
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The  intent  was  to  evaluate  all  organs,  tissues,  and  gross  lesions  for  every 
animal  as  specified  in  the  pathology  protocol  for  the  Bioassay  Program. 
However,  a few  tissues  (especially  small  organs)  were  lost  during  the 
necropsy  and  the  histologic  preparation  process;  therefore,  the  denominator 
used  for  a particular  organ,  tissue,  or  lesion  in  Appendixes  A and  B may 
not  necessarily  equal  the  number  of  animals  placed  on  experiment  in  each 
group. 

Data  Recording  and  Statistical  Analyses 

Pertinent  data  for  this  experiment  have  been  recorded  in  an  automatic  data 
processing  system,  the  Carcinogenesis  Bioassay  Data  System  (Linhart  et  al., 
1974).  The  data  elements  include  descriptive  information  on  the  chemicals, 
animals,  experimental  design,  clinical  observations,  survival,  animal 
weight,  and  individual  pathologic  results  as  recommended  by  the  Inter- 
national Union  Against  Cancer  (UICC)  (Berenblum,  1969).  Data  tables  were 
generated  for  statistical  review  and  verification  of  data  transcription. 

Survival  probabilities  were  estimated  by  the  product  limit  procedure  of 
Kaplan  and  Meier  (1958)  and  presented  in  this  report  in  the  form  of  graphs. 
Deaths  due  to  accident  are  not  included;  all  other  deaths  are  recorded  in 
the  system.  Statistical  tests  of  differences  in  survival  between  groups 

are  compared  using  the  method  of  Cox  (1972)  for  two  groups  and  an  extension 
of  this  method  by  Tarone  (1975)  for  more  than  two  groups. 

The  number  of  animals  with  tumors  was  analyzed  as  a percentage  of  the 
number  of  tissues  examined.  For  some  sites,  such  as  liver  or  lung,  the 
animal  is  counted  in  the  denominator  of  the  tables  showing  such  tumors  at 
that  site  only  if  the  site  had  a histologic  examination.  For  tumors  that 
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appeared  at  several  sites,  a count  is  entered  in  the  denominator  for  any 
animal  that  had  at  least  one  such  site  histologically  examined  for  that 
tumor. 

Statistical  analysis  of  tumor  incidence  was  made  using  the  Fisher  exact 
test  (Cox  1970)  to  compare  the  controls  to  each  dose  level.  In  addition, 
the  Armitage  and  Cochran  test  for  linear  trend  in  proportions  with 
continuity  correction  (Armitage,  1971)  was  used.  This  test,  assuming  a 
linear  trend,  determines  if  the  slope  of  the  dose-response  curve  is 
different  from  zero  (P  < 0.05).  The  method  also  calculates  the  probability 
level  of  a departure  from  linear  trend. 

A conservative  adjustment,  the  Bonferroni  inequality  (Hiller,  1966)  was 
used  for  simultaneous  comparisons  of  several  treatments  with  a control. 
For  the  comparison  of  k doses  with  a control,  this  correction  requires  a 
significance  level  less  than  or  equal  to  0.05/k  for  the  overall  comparison 
to  be  significant  at  the  0.05  level.  This  adjustment  was  not  made  in  the 
tables  where  the  Fisher  exact  test  results  are  shown  but  is  discussed  in 
the  analysis  when  appropriate. 
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3.0  RESULTS 


A.  RATS 


Body  Weights  and  Clinical  Signs  (Rats ) 

Average  weight  gains  of  male  rats  appeared  to  be  treatment  related  during 
the  first  year  of  the  study.  However,  there  was  little  difference  among 
groups  of  female  rats  until  the  second  year,  when  deaths  made  any 
comparison  questionable  (see  figure  1). 

During  the  first  year  of  the  study,  the  appearance  and  behavior  of  the 
treated  rats  were  generally  comparable  to  those  of  the  matched  controls, 
except  that  by  week  10  urine  stains  were  evident  on  a few  animals  in  the 
treated  groups.  As  the  study  progressed,  increasing  numbers  of  treated 
females,  and,  to  a lesser  extent,  treated  male  rats,  showed  urine  staining 
of  the  abdominal  fur.  Respiratory  involvement  characterized  by  wheezing, 
rapid  or  labored  breathing,  a nasal  discharge  that  was  sometimes  bloody  in 
appearance,  and/or  a hunched  appearance  were  noted  at  a low  or  moderate 
incidence  among  rats  in  all  groups,  including  matched  controls,  during  the 
latter  part  of  the  first  year.  The  number  of  treated  animals  showing 
respiratory  signs  increased  somewhat  over  that  of  the  matched  controls  as 
the  study  progressed.  Toward  the  end  of  the  experiment  all  surviving  rats 
showed  wheezing  and  a hunched  appearance.  Signs  of  aging  commonly  observed 
in  laboratory  rats  were  noted  during  the  second  year  in  comparable  numbers 
of  control  and  treated  rats.  These  signs  included  rough  fur,  sores  on  the 
body  and/or  extremities,  alopecia  or  desquamation  of  the  tail,  squinted 
eyes,  and  bloody  discharge  or  crust  around  the  eyes.  The  latter  sign  was 
noted  more  often  in  treated  animals  than  in  the  matched  controls. 
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Figure  1.  Growth  Curves  for  Rats  - 1,1,1-Trichloroe thane 
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Surv ival  (Rats) 


The  survival  of  both  sexes  of  dosed  rats  was  less  than  that  of  the  matched- 
control  groups.  In  male  rats  6/20  (30%)  of  the  controls,  32/50  (64%)  of 
the  low-dose  group,  and  36/50  (72%)  of  the  high-dose  group  died  within  a 

year  of  the  start  of  the  study.  The  Tarone  statistical  test  of  survival 

showed  a dose-related  positive  trend  (P  < 0.001)  in  the  proportions  of 
deaths  over  the  period  of  the  experiment. 

In  female  rats  1/20  (5%)  of  the  matched  controls,  24/50  (48%)  of  the  low- 

dose  group,  and  21/50  (42%)  of  the  high-dose  group  died  in  the  first  year. 

As  in  male  rats,  the  statistical  test  for  positive  dose-related  trend  was 
significant  (P  < 0.04).  Figure  2 shows  the  estimated  probability  of 
survival  of  rats. 

In  both  sexes,  the  early  mortality  in  the  1, 1, 1-tr ichloroethane-treated 
rats  may  have  affected  the  incidence  of  late-appearing  tumors;  this  is 
especially  true  in  the  males,  since  none  survived  to  the  scheduled  termina- 
tion of  the  study. 

Fewer  rats  receiving  1, 1, 1-tr ichloroethane  survived  at  both  78  and  110 

weeks  than  did  the  positive  control  rats  receiving  the  known  carcinogen, 
carbon  tetrachloride  (see  table  3). 
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Figure  2.  Survival  Curves  for  Rats  -1 , 1 , 1-Trichloroethane 
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Table  3.  Comparison  of  Survival  of  Control  Groups, 

1 , 1 , 1-Trichloroethane-Treated,  and  Carbon  Tetrachloride- 
Treated  (Positive  Control)  Rats 


Group  1,1, 1-Trichloroethane  Carbon  Tetrachloride 

Initial  Number  Number  Initial  Number  Number 

No.  of  Alive  at  Alive  at  No.  of  Alive  at  Alive  at 

Animals  78  Weeks  110  Weeks3  Animals  78  Weeks  110  Weeks3 


MALE 


Control 

20 

7 

0 

20 

20 

12 

Low  Dose 

50 

1 

0 

50 

34 

15 

High  Dose 

50 

4 

0 

50 

35 

8 

FEMALE 

Control 

20 

14 

3 

20 

18 

14 

Low  Dose 

50 

9 

2 

50 

38 

20 

High  Dose 

50 

12 

1 

50 

21 

14 

aTime  in  study 

at 

last  weighing. 

Pathology  (Rats) 

A variety  of  neoplasms  was  represented  among  both  1 , 1 , 1-tr ichloroethane- 
treated  and  matched-control  animals  (see  Appendix  A).  These  included 
hemangiosarcoma  (subcutaneous  tissue  in  the  abdomen),  papillary  cyst- 
adenocarcinoma  (mammary  gland  and  subcutaneous  tissue  in  the  groin),  lipoma 
(heart),  hemangioma  (mesenteric  artery,  spleen),  leiomyoma  (artery  in 
thymus  region),  adrenal  cortical  adenoma,  and  pheochromocy toma.  Some 
thyroid  neoplasms  occurred  sporadically:  follicular-cell  adenoma  and 
carcinoma  and  papillary  cystadenoma.  One  hepatic-cell  adenoma  was 
observed.  Mammary  gland  neoplasms  included  the  following  types:  fibro- 
adenoma, adenocarcinoma,  and  papillary  cystadenocarcinoma.  Other  neoplasms 
were  identified  as  follows:  transitional-cell  carcinoma  (urinary  bladder). 
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chromophobe  adenoma,  endometrial  stromal  polyp,  malignant  glioma  (brains) 
and  osteosarcoma  (mesentery:  metastatic). 

Of  the  malignant  neoplasms,  the  following  occurred  only  in  test  rats: 
papillary  cystadenocarcinoma  in  the  subcutis  of  1/50  high-dose  females; 
urinary  bladder  transitional-cell  carcinoma  in  1/50  high-dose  males;  brain 
malignant  glioma  in  1/48  low-dose  males,  and  mesenteric  metastatic 
osteosarcoma  in  1/50  high-dose  females.  Follicular  carcinoma  was  observed 
in  1/20  matched-control  females  and  1/49  high-dose  females.  All  other 
malignant  neoplasms  occurred  in  the  matched-control  animals. 

Each  of  the  types  of  neoplasm  represented  had  been  encountered  previously 
as  a spontaneous  lesion  in  the  rat  and  no  relationship  in  type  or  incidence 
to  chemical  treatment  was  apparent. 

A variety  of  nonneoplastic  lesions  was  represented  among  both  the  matched- 
control  and  1 , 1 , 1-trichloroethane-treated  animals  (see  Appendix  C).  Such 
lesions  have  been  encountered  previously  as  spontaneous  occurrences  in 
aging  laboratory  rats. 

Of  the  spontaneous  lesions,  chronic  murine  pneumonia  was  prevalent  and  was 
the  most  probable  cause  for  the  high  incidence  of  natural  deaths.  It  was 
characterized  by  a variety  of  inflammatory  changes  including  abscesses, 
pleuritis,  and  bronchiectasis. 

The  only  proliferative  hepatocellular  lesion  (adenoma)  in  rats  treated  with 
1 , 1 , 1-trichloroethane  was  in  a high-dose  female.  None  occurred  in  the 
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matched-control  groups;  however,  several  neoplastic  nodules  and  hepato- 
cellular carcinomas  occurred  in  the  positive-control  rats  treated  with 
carbon  tetrachloride  (see  table  4). 

Table  4.  Comparison  of  the  Incidence  of  Liver  Tumors  in  Control 
Groups,  1 , 1 , 1-Trichloroethane-Treated,  and  Carbon 
Tetrachloride-Treated  (Positive  Control)  Rats 


Hepatocellular 

Carcinoma 

Neoplastic 

Nodules 

Group 

CCI3CH3 

CCI4 

CCI3CH3 

CCI4 

MALES 

Control 

0/20 

0/20 

0/20 

0/20 

Low  Dose 

0/49 

2/50 

0/49 

2/50 

High  Dose 

0/50 

2/50 

0/50 

1/50 

FEMALES 

Control 

0/20 

0/20 

0/20 

0/20 

Low  Dose 

0/50 

4/49 

0/50 

2/49 

High  Dose 

0/50 

1/49 

l/50a 

3/49 

aHepatocellular  adenoma. 

Statistical  Analyses  of  Results  (Rats) 

There  were  no  tumors  at  any  site  that  appeared  in  sufficient  numbers  to 
indicate  a statistically  significant  dose  relationship.  Table  5 shows  the 
incidence  of  those  tumors  that  had  a proportion  of  greater  than  5%  in  any 
dose  group  in  either  sex.  The  proportion  of  the  rats  with  tumors  was 
higher  in  the  untreated  group  of  both  sexes  than  in  the  dose  groups.  There 
is  no  statistical  evidence  of  carcinogenicity  of  the  chemical  in  these 
results;  however,  the  significant  difference  in  survival  of  the  dosed 
groups  compared  to  the  controls  and  the  low  survival  rate  of  all  groups 
should  be  considered  in  evaluation  of  the  data. 
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-Trichloroethane-Treated  Rats 
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The  first  tumors  observed  in  the  male  rats  were  hemangioma  in  the  spleen  at 
72  weeks  in  a matched-control  animal,  cortical  adenoma  of  the  adrenal  at  28 
weeks  in  a low-dose  animal,  and  lipoma  in  the  heart  at  50  weeks  in  a 
high-dose  animal.  In  female  rats,  the  first  tumor  seen  was  fibroadenoma  in 
the  mammary  tissue  at  58  weeks  in  a matched-control  animal,  endometrial 
stromal  polyp  of  the  uterus  at  64  weeks  in  a low-dose  animal,  and  papillary 
cys tadenocarcinoma  in  the  mammary  tissue  at  56  weeks  in  a high-dose  animal. 

B.  MICE 

Body  Weight  and  Clinical  Signs  (Mice) 

Treated  animals  of  both  sexes  gained  less  weight  than  did  the  matched 
controls  (see  figure  3).  The  reduction  in  weight  gain  appears  directly 
related  to  the  treatment. 

Throughout  the  test,  the  appearance  and  behavior  of  the  treated  and 
matched-control  mice  were  generally  similar.  Clinical  signs  commonly 
observed  in  group-housed  mice  and  usually  associated  with  aging  were 
observed  at  a similar  rate  among  matched-control  and  treated  animals  during 
the  study.  These  signs  included:  alopecia  (generalized  or  localized), 

sores  on  the  back  and  other  body  parts,  anal  and/or  penile  irritation, 
hunched  appearance,  rough  hair  coat,  and  occasional  abdominal  distension. 

Survival  (Mice) 

Figure  4 shows  the  estimated  probability  of  survival  of  mice.  In  male 
mice,  the  Tarone  test  showed  no  significant  difference  between  the 
proportions  of  the  groups  surviving  (P  = 0.55).  In  male  mice,  10/20  (50%) 
of  the  matched-control  group,  21/50  (42%)  of  the  low-dose  group,  and  25/50 
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Figure  3.  Growth  Curves  for  Mice  - 1 , 1 , 1-Trichloroethane 
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(50%)  of  the  high-dose  group  died  within  a year  of  the  start  of  the 
experiment . 

In  female  mice,  1/20  (5%)  of  the  matched-control  group,  9/50  (18%)  of  the 
low-dose  group,  and  20/50  (40%)  of  the  high-dose  group  died  within  the 

first  year  of  the  study.  The  Tarone  test  for  positive  dose-related  trend 
in  the  proportions  surviving  had  a significance  level  of  P = 0.002. 

Table  6 shows  that  while  few  mice  receiving  carbon  tetrachloride  survived 
until  the  planned  termination  of  the  test,  from  25  to  40%  of  those  treated 
with  1 , 1 , 1-tr ichloroethane  reached  the  planned  termination  date.  The  high 
early  mortality  in  mice  receiving  1 , 1 , 1-trichloroethane  may  have  lowered 
the  incidence  of  late-appearing  tumors. 


Table  6.  Comparison  of  Survival  of  Control  Groups, 

1 , 1 , 1-Trichloroethane-Treated,  and  Carbon  Tetrachloride- 
Treated  (Positive  Control)  Mice 


Group 

1,1, 

1-Tr ichloroethane 

Carbon  Tetrachloride 

Initial 

Number 

Number 

Initial 

Number 

Number 

No . of 

Alive  at 

Alive  at 

No . of 

Alive  at 

Alive  at 

Animals 

78  Weeks 

90  Weeks 

Animals 

78  Weeks 

90  Weeks 

MALE 

Control 

20 

6 

2 

20 

13 

7 

Low  Dose 

50 

21 

15 

50 

11 

0 

High  Dose 

50 

14 

11 

50 

2 

1 

FEMALE 

Control 

20 

12 

11 

20 

18 

17 

Low  Dose 

50 

28 

23 

50 

10 

0 

High  Dose 

50 

14 

13 

50 

3 

1 
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Pathology  (Mice ) 


A variety  of  neoplasms  was  represented  among  both  the  1 , 1 , 1-tr ichloro- 
ethane-treated  and  matched-control  mice  (see  Appendix  B).  These  included 
fibrosarcoma  and  sarcoma  of  the  subcutis,  alveolar /bronchiolar  adenoma, 
hepatic-cell  adenoma  and  carcinoma,  cystadenocarcinoma  of  the  ovary,  and 
adrenal  cortical  adenoma.  Malignant  lymphoma  occurred  in  a number  of 

organs  either  at  primary  (lymph  node,  spleen)  or  metastatic  (liver, 
pancreas,  spleen,  brain,  kidney,  ovary)  sites. 

Fibrosarcoma  and  sarcoma  of  the  subcutis  were  observed  in  1/47  low-dose 
females  and  1/50  high-dose  females,  respectively.  Hepatocellular  carcinoma 
occurred  in  1/49  high-dose  males.  Cystadenocarcinoma  of  the  ovary  occurred 
in  1/43  high-dose  females.  Malignant  lymphoma  of  the  spleen  appeared  in 

1/15  matched-control  males,  2/44  high-dose  males  (with  liver  metastases), 
and  1/48  low-dose  females.  The  few  other  cases  of  malignant  lymphoma 

occurred  in  matched-control  animals. 

Each  of  the  types  of  neoplasm  represented  had  been  encountered  previously 
as  a spontaneous  lesion  in  the  mouse  and  no  relationship  in  type  or 
incidence  to  chemical  treatment  was  apparent. 

A variety  of  nonneoplastic  lesions  was  represented  among  both  the  matched- 
control  and  chemical- treated  animals  (see  Appendix  D).  Such  lesions  have 
been  encountered  previously  as  spontaneous  occurrences  in  aging  laboratory 
mice.  Of  the  spontaneous  lesions,  chronic  murine  pneumonia  was  the  most 
significant  pathologically.  It  occurred  in  all  groups  of  matched-control 
and  test  animals  and  was  the  probable  cause  for  the  high  incidence  of  early 
death . 
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The  nearly  100%  incidence  of  hepatocellular  carcinoma  in  the  positive- 
control  groups  receiving  carbon  tetrachloride  stands  in  marked  contrast  to 
the  very  low  incidence  among  the  1 , 1,  1-tr  ichloroethane-tr  eated  mice  and  the 
matched-controls  (see  table  7). 


Table  7.  Comparison  of  the  Incidence  of  Hepatocellular  Carcinoma 
in  Control  Groups,  1 , 1 , 1-Trichloroethane-Treated , and  Carbon 
Tetrachloride-Treated  (Positive  Control)  Mice 


Group 

1, 1, 1-Tr ichloroethane 

Carbon  Tetrachloride 

MALE 

Control 

2/19 

2/19 

Low  Dose 

0/47 

49/49 

High  Dose 

1/49 

47/48 

FEMALE 

Control 

1/20 

1/20 

Low  Dose 

0/48 

40/40 

High  Dose 

0/50 

43/45 

Statistical  Analyses 

of  Results  (Mice) 

Table  8 shows  the  proportions  of  primary  tumors  of  the  liver  and  malignant 
lymphoma  that  accounted  for  most  of  the  tumors  observed  in  mice.  In  the 
dosed  groups  the  proportion  of  animals  observed  to  have  tumors  was  not 
statistically  significant;  the  matched-control  groups  had  a higher  pro- 
portion of  animals  with  tumors  than  any  of  the  dosed  groups.  There  were  no 
vehicle  controls  with  an  environment  and  period  of  test  comparable  to  that 
of  the  dosed  groups,  but,  due  to  the  low  incidence  of  tumors  in  the  dosed 
groups,  the  use  of  such  vehicle-control  groups  could  not  show  a 
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Table  8.  Statistical  Analyses  of  the  Incidence  of  Tumors  at  Specific  Sites  in  Matched  Controls  and 

1,1, 1-Trichloroethane-Treated  Mice 
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dose-related  association. 


The  early  deaths  that  occurred  in  the  high-dose 


mice  should  be  considered  when  inferences  are  made  on  the  incidences  of 
tumors  observed  in  the  groups. 

The  first  lesions  observed  in  the  male  mice  were  alveolar /bronchiolar  tumor 
of  the  lung  and  malignant  lymphoma  in  a matched-control  animal  at  80  weeks, 
hemangiosarcoma  in  the  low-dose  animal  group  at  89  weeks,  and  hepatocel- 
lular adenoma  of  the  liver  at  50  weeks  in  a high-dose  mouse.  In  the 

females,  malignant  lymphoma  was  observed  at  80  weeks  in  the  matched  group, 
fibrosarcoma  in  the  subcutaneous  tissue  at  54  weeks  in  the  low-dose  group, 
and  cys tadenocarcinoma  of  the  mammary  at  26  weeks  in  the  high-dose  group. 

The  low  incidence  of  tumors  of  any  type  precluded  interpretation  of  age- 
adjusted  statistical  analyses. 
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4.0  DISCUSSION 


The  studies  were  not  completely  adequate  tests  of  carcinogenicity  because 
of  the  short  survival  time  of  the  dosed  animals. 

In  rats,  treatment  with  1 , 1 , 1-trichloroethane  failed  to  elicit  a statistic- 
ally significant  increase  in  either  the  total  number  of  neoplasms  or  in  any 
specific  type  of  neoplasm.  However,  there  was  compound-related  and  dose- 
related  early  mortality  among  the  rats  treated  with  1 , 1 , 1-tr ichloroethane, 
and  insufficient  numbers  survived  to  have  demonstrated  a significant 
incidence  of  late-developing  tumors.  The  observation  of  a small  number  of 
hepatocellular  carcinomas  and  neoplastic  nodules  in  the  carbon  tetra- 
chloride-treated positive  control  rats  but  not  in  the  matched  controls, 
suggests  that  Osborne-flendel  rats  may  respond  positively  to  a potent 
chlorinated  hydrocarbon  hepatic  carcinogen,  but  this  requires  confirmation. 

In  the  mice,  as  in  the  rats,  there  were  no  tumors  that  could  be  related  to 
treatment.  Survival  of  mice  treated  with  1 , 1 , 1-tr ichloroethane  was  longer 
than  that  of  the  rats.  Only  3%  of  the  rats  survived  to  termination  of  the 
experiment,  compared  with  31%  of  the  mice.  However,  no  carcinogenic 
response  was  demonstrated. 

Had  the  data  indicated  a positive  carcinogenic  effect  for  1, 1, 1-trichloro- 
ethane,  the  presence  of  the  inhibitor  £-dioxane,  or  other  possibly 
carcinogenic  impurities,  would  have  raised  some  questions  regarding  the 
results.  However,  in  the  present  study  it  is  evident  that  such  carcino- 
genic components  (Argus  et  al.,  1965  and  1973;  Hoch-Ligeti  et  al . , 1970)  of 
technical  grade  1 , 1 , 1-t r ichloroethane , if  present,  were  in  such  low  concen- 
trations that  their  influence  was  not  revealed. 
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These  studies  cannot  be  regarded  as  appropriate  tests  for  the  carcino- 
genicity of  1 , 1 , 1-trichloroethane  in  the  test  animals  because  of  the 
abbreviated  life  spans  of  both  the  rats  and  mice.  In  addition,  no  previous 
studies  adequate  to  evaluate  carcinogenicity  have  been  reported  in  the 
literature. 
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APPENDIX  A 


SUMMARY  OF  THE  INCIDENCE  OF  TUMORS  IN  RATS 
TREATED  WITH 
1 ,1 ,1 -TRICHLOROETHANE 
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Appendix  A.  Summary  of  the  Incidence  of  Tumors  in  Rats  Treated  with  1 ,1 ,1 -Trichloroetharie 
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Appendix  B.  Summary  of  the  Incidence  of  Tumors  in  Mice  Treated  with  1 ,1 ,1-Trichloroethane' 
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SUMMARY  OF  THE  INCIDENCE  OF  NONTUMOR  PATHOLOGY 
IN  RATS  EXPOSED  TO 
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1 

ADRENAL  CORTEX 

3 

5 

3 

HEHORRBAGE 

1 

DEGENERATION 

LIPOIDOSIS 

2 

5 

3 

ADRENAL  MEDULLA 

1 

CIST 

HYPERPLASIA 

1 

THYROID 

1 

1 

1 

CYST 

1 

1 

1 

PARATHYROID 

2 

HYPERPLASIA 

2 

PANCREATIC  ISLETS 

1 

HYPERPLASIA 

1 

HEMATOPOIETIC  SYSTEM 

13  (65%) 

27  (55%) 

19  (38%) 

BONE  NARROW 

2 

3 

HYPERPLASIA  HEMATOPOIETIC 

2 

3 
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TABLE  Cl  MALE  RATS:  NONTUMOR  PATHOLOGY  (CONT.) 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

SPLEEN 

12 

19 

16 

CONGESTION 

3 

INFLAMMATION  ACUTE 

1 

HEMOSIDEROSIS 

10 

11 

9 

ATROPHY 

1 

LYMPHOID  DEPLETION 

1 

MYELOID  METAPLASIA 

1 

6 

7 

HEMATOPOIESIS 

LYMPH  NODE 

6 

14 

10 

LYMPHANGIECTASIS 

1 

2 

CONGESTION 

3 

6 

2 

EDEMA 

1 

HEMORRHAGE 

1 

INFLAMMATION 

1 

INFLAMMATION  ACUTE 

3 

INFLAMMATION  ACUTE  HEMORRHAGIC 

2 

INFLAMMATION  SUBACUTE 

1 

HYPERPLASIA  RETICULUM-CELL 

3 

5 

LYMPHOID  HYPERPLASIA 

1 

THYMUS 

3 

CONGESTION 

1 

HEMORRHAGE 

2 

REPRODUCTIVE  SYSTEM 

7 (35%) 

14  (29%) 

12  (24%) 

MAMMARY  GLAND 

1 

CYST 

1 

PROSTATE 

3 

8 

9 

EDEMA 

1 

INFLAMMATION 

INFLAMMATION  ACUTE 

1 

3 

3 

INFLAMMATION  ACUTE  SUPPURATIVE 

1 

INFLAMMATION  SUBACUTE 

1 

INFLAMMATION  CHRONIC 

3 

2 

INFLAMMATION  CHRONIC  SUPPURATIVE 

1 

2 

FIBROSIS  DIFFUSE 

2 

ATROPHY 

1 

1 

SEMINAL  VESICLE 

1 

1 

INFLAMMATION  ACUTE 

1 

1 

TESTIS 

6 

8 

4 

ATROPHY 

2 

2 

2 

ATROPHY  FOCAL 

2 

ASPERMATOGENESIS 

% 

4 

2 
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TABLE  Cl  MALE  RATS:  IMOIMTUMOR  PATHOLOGY  (CONT.) 


CONTROL 

LON  DOSE 

HIGH  DOSE 

EPIDIDYMIS 

1 

1ECROSIS  FIT 
ATROPHY 

1 

HERVOOS  SYSTEM 

1 (**) 

1 (2%) 

BRAIR/MEN1HGES 

1 

1 

INFLAMMATION  ACUTE 
INFLAMMATION  GRANULOMATOUS 

1 

1 

BRAIN 

1 

ABSCESS 

1 

MUSCULOSKELETAL  SYSTEM 

NONE 

SPECIAL  SENSE  ORGANS 

NONE 


ALL  OTHER  SYSTEMS 

1 (2%) 

2 (4%) 

ABDOMEN 

1 

LIPO -GRANULOMA 

1 

NECROSIS  FAT 

1 

PLEURA 

1 

1 

INFLAMMATION  ACUTE 
INFLAMMATION  SUBACUTE 

1 

1 

NO  LESION  REPORTED 
AUTOLYSIS/NO  NECROPSY  PERFORMED 

1 

ANIMAL  DISPOSITION  SUMMARY 

ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

NATURAL  DEATH* 

20 

50 

49 

MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 
TERMINAL  SACRIFICE 

1 

* INCLUDES  AUTOLYZED  ANIMALS 

* SYSTEM  PERCENTAGES  ARE  BASED  OH 

■UMBER  OP  ANIMALS 

NECROPSIED. 
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TABLE  C2 


SUMMARY  OF  THE  INCIDENCE  OF  NONTUMOR  PATHOLOGY 
IN  FEMALE  RATS  TREATED  WITH  1,1,1-TRICH LORO  ETHANE 


CONTROL 

LON  DOSE 

HIGH  DOSE 

ANIMALS 

INITIALLY  IN  STODY 

20 

50 

50 

ANIMALS 

NECROPSIED 

20  ( 100%) 

50  (100*) 

50 (100*) 

ANIMALS 

EXAMINED  HI STO PATHOLOGICALLY 

20 

50 

50 

AIIBALS 

WITH  NON —TUMOR  PATHOLOGY 

20  (100*) 

49  (98S) 

50  (100*) 

INTEGUMENTARY  SYSTEM 
NONE 

RESPIRATORY  SYSTEM  * 

20  (100*) 

47  (94*) 

49  (98*) 

TRACHEA 

9 

14 

17 

ULCER 

1 

INFLAMMATION  SUPPURATIVE 

2 

INFLAMMATION  ACUTE 

3 

9 

4 

ULCER  ACUTE 

1 

3 

7 

INFLAMMATION  SUBACUTE 

5 

2 

3 

LDNG/BRONCHUS 

15 

15 

14 

BRONCHIECTASIS 

15 

7 

8 

INFLAMMATION  ACUTE 

1 

3 

ULCER  ACUTE 

2 

INFLAMMATION  ACUTE  SUPPURATIVE 

3 

1 

INFLAMMATION  CHRONIC 

2 

ULCER  CHRONIC 

1 

INFLAMMATION  CHRONIC  SUPPURATIVE 

2 

2 

LYMPHOID  HYPERPLASIA 

1 

LUNG/ BRONCHIOLE 

3 

2 

3 

INFLAMMATION  CHRONIC 

2 

INFLAMMATION  CHRONIC  SUPPURATIVE 

1 

3 

FIBROSIS 

1 

1 

LUNG 

19 

36 

37 

CONGESTION 

7 

21 

EDEMA 

3 

4 

HEMORRHAGE 

1 

BRONCHOPNEUMONIA 

1 

INFLAMMATION 

1 

BRONCHOPNEUMONIA  ACUTE 

6 

5 

INFLAMMATION  ACUTE 

2 

INFLAMMATION  ACUTE  SUPPURATIVE 

2 

9 

5 

BRONCHOPNEUMONIA  ACUTE  SUPPURATI 

4 

2 

54 


TABLE  C2  FEMALE  RATS:  NONTUMOR  PATHOLOGY  (CONT.) 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

LONG  (CONT.) 

PMEDHON1A  CRBONIC  ROBINS 

I NFL A ORATION  CHRONIC 

1 

BBONCHOPHEOHOBIA  CHBONIC 

1 

IN PL ARM AT ION  POCAL  CHRONIC 

2 

INFLAHHATION  CHBONIC  SUPPORATIFB 

12 

5 

7 

BBONCHOPNBOHONI A CHRONIC  SOPPORA 

1 

4 

8 

ABSCESS  CHRONIC 

3 

FIBROSIS  DIPFOSE 

3 

2 

1 

LONG/ALVEOLI 

3 

10 

18 

COLLAPSE 

3 

1 

2 

EDERA 

9 

16 

CIRCOL ATORI  SISTER 

2 (10%) 

17  (34%) 

20  (40%) 

HEART 

1 

1 

ABSCESS  CHRONIC 

1 

FIBROSIS  DIFPOSB 

1 

RTOCAROIOR 

1 

INFLAHHATION  SOBACOTE 

1 

PERICARDIOH 

INFLAHHATION 

EPICARDIOH 

1 

17 

18 

IN PL A HR ATI ON 

1 

INFLAHHATION  ACOTE 

2 

1 

INFLAHHATION  ACOTE  FIBRINOOS 

1 

INFLAHHATION  SOBACOTE 

4 

7 

INFLAHHATION  CHRONIC 

1 

8 

3 

INFLAHHATION  CHRONIC  SOPPORATIVB 

1 

FIBROSIS 

1 

6 

DIGESTIVE  SISTEH 

12  (60%) 

9 (18%) 

16  (32%) 

SALIVARY  GLAND 

1 

CYST 

ABSCESS  CHRONIC 

1 

LIVER 

6 

2 

4 

CONGESTION 

5 

1 

3 

NECROSIS 

1 

HETAHORPHOSIS  FATTY 

ATROPHY 

1 

1 

ANGIECTASIS 

1 

HEPATIC  CAPSOLE 

1 

FIBROSIS 

1 
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TABLE  C2  FEMALE  RATS:  NONTUMOR  PATHOLOGY  (CONT.) 


CONTROL 

LON  DOSE 

HIGH  DOSE 

LIVER/CBNTRILOBULAR 

1 

2 

NECROSIS 

1 

ATROPHY 

2 

LIVER/PERIPORTAL 

1 

2 

PIBROSIS 

1 

2 

BILE  DOCT 

3 

2 

3 

IN PLAN HAT ION  CHRONIC 

1 

HYPERPLASIA 

2 

2 

3 

PANCREAS 

1 

1 

INFLAHHATION  CHRONIC 

1 

PERIARTERITIS 

1 

PANCREATIC  ACIHOS 

1 

ATROPHY 

1 

ESOPHAGUS 

2 

GRANULOBA 

1 

PIBROSIS 

1 

STOHACH 

2 

2 

1 

INFLAHHATION  HEHORRH AGIC 

1 

INPLAHHATION  ACUTE 

1 

ULCER  ACUTE 

1 

INPLAHHATION  SUBACUTE 

1 

INPLAHHATION  CHRONIC 

1 

GASTRIC  HUCOSA 

2 

2 

EDEHA 

1 

HEHORRHAGE 

2 

1 

SHALL  INTESTINE 

1 

ULCER  CHRONIC 

1 

LARGE  INTESTINE 

1 

EDEHA 

1 

COLON 

1 

INPLAHHATION  ACUTE 

1 
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TABLE  C2  FEMALE  RATS:  NONTUMOR  PATHOLOGY  (CONT.) 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

URINARY  SYSTEM 

15  (75%) 

23  (46%) 

15  (30%) 

KIDNEY 

12 

21 

13 

MINERALIZATION 

2 

5 

2 

HYDRONEPHROSIS 

1 

2 

CONGESTION 

7 

14 

7 

HEMORRHAGE 

1 

PYELONEPHRITIS 

ABSCESS 

1 

INFLAMMATION  CHRONIC 

4 

2 

1 

CALCIUM  DEPOSITION 

KIDNEY/CORTEI 

1 

FIBROSIS 

1 

RENAL  TUBULE 

4 

3 

2 

DILATATION 

4 

3 

2 

CAST 

4 

3 

2 

ENDOCRINE  SYSTEM 

12  (60%) 

19  (38%) 

21  (42%) 

PITUITARY 

2 

4 

6 

CYST 

2 

4 

6 

ADRENAL 

9 

16 

15 

CONGESTION 

7 

14 

13 

EDEMA 

1 

HEMORRHAGE 

2 

3 

HEMATOCYST 

1 

ANGIZCTASIS 

3 

8 

ADRENAL  CORTEX 

3 

8 

10 

CYST 

1 

DEGENERATION 

LIPOIDOSIS 

3 

8 

10 

HYPERTROPHY 

1 

AMGIECTASIS 

ADRENAL  MEDULLA 

1 

2 

HYPERPLASIA 

1 

2 

THYROID 

2 

DILATATION 

1 

FOLLICULAR  CYST 

HYPERPLASIA  C-CELL 

1 

PARATHYROID 

1 

CONGESTION 

1 
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TABLE  C2  FEMALE  RATS:  NONTUMQR  PATHOLOGY  (COIMT.) 


CONTROL 

LON  DOSE 

HIGH  DOSE 

PANCREATIC  ISLETS 

1 

HYPERPLASIA 

1 

HEH ATOPOIETIC  SYSTEM 

18  (90%) 

34  (68%) 

34  (68%) 

BOHE  HARROW 

1 

4 

CONGESTION 

1 

HEMORRHAGE 

1 

HYPERPLASIA  HEH ATOPOIETIC 

1 

3 

SPLEEN 

17 

26 

29 

CONGESTION 

1 

4 

1 

INFLAMMATION  ACUTE 

2 

1 

HEMOSIDEROSIS 

10 

9 

9 

HYPERPLASIA  RETICULUM-CELL 

1 

MYELOID  METAPLASIA 

10 

11 

19 

LYMPH  BODE 

6 

18 

16 

LYBPHABGIECTASIS 

3 

2 

CONGESTION 

3 

6 

3 

HEMORRHAGE 

2 

2 

INFLAMMATION 

1 

INFLAMMATION  ACUTE 

3 

1 

INFLAMMATION  SUBACUTE 

3 

INFLAMMATION  CHRONIC 

1 

GRANULOMA 

1 

HEMOSIDEROSIS 

2 

PLASMACYTOSIS 

1 

1 

HYPERPLASIA  RETICULUM -CELL 

2 

1 

5 

LYMPHOID  HYPERPLASIA 

6 

4 

MYELOID  METAPLASIA 

1 

REPRODUCTIVE  SYSTEM 

4 (20%) 

8 (16%) 

5 (10%) 

VAGINA 

INFLAMMATORY  POLYP 

UTERUS 

3 

4 

HYDROHETRA 

2 

2 
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TABLE  C2  FEMALE  RATS:  NONTUMOR  PATHOLOGY  (COi\IT.) 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

UTERUS  (CONT . ) 

HEMORRHAGE 

1 

INFLAMMATION  ACUTE 

SUPPURATIVE 

1 

INFLAMMATION  CHROMIC  SUPPURATIVE 

1 

UTERUS/ENDOMETRIUM 

% 

6 

4 

CYST 

1 

2 

IMFL AMHATIOS  ACUTE 

3 

3 

1 

IS FLASH AT ION  ACUTE 

CYSTIC 

1 

1 

1 

HYPERPLASIA 

1 

OVARY 

CYST 

HERVOUS  SYSTEM 

2 (10%) 

2 (4%) 

1 (2%) 

CHOROID  PLEXUS 

1 

ANGIECTASIS 

1 

BRAIN 

1 

1 

1 

ABSCESS 

1 

GLIOSIS 

1 

ATROPHY 

1 

MEDULLA  OBLONGATA 

1 

ABSCESS 

1 

MUSCULOSKELETAL  SYSTEM 

1 (2%) 

SKELETAL  MUSCLE 

1 

INFLAMMATION  ACUTE 

1 

SPECIAL  SENSE  ORGANS 

NONE 
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TABLE  C2  FEMALE  RATS:  NONTUMOR  PATHOLOGY  (CONT.) 


CONTROL  LOW  DOSE  HIGH  DOSE 


ALL  OTHER  SYSTEMS 


(5%)  4 (8%)  9 (18%) 


ABDOMEN 

LIPO-GRANULOMA 
NECROSIS  PAT 


1 

1 

1 


MEDIASTINUM  4 

INFLAMMATION  ACUTE  SUPPURATIVE  1 

ABSCESS  CHRONIC  2 

PIBROSIS  1 


PLEURA  1 3 

INFLAMMATION 

INFLAMMATION  ACUTE  SUPPURATIVE  1 

INFLAMMATION  SUBACUTE 

INFLAMMATION  CHRONIC  1 2 


7 


1 

6 


NO  LESION  REPORTED 


1 


ANIMAL  DISPOSITION  SUMMARY 


ANIMALS  INITIALLY  IN  STUDY 
NATURAL  DEATH* 

MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 
TERMINAL  SACRIFICE 


20  50  50 

16  48  47 

1 2 


3 


2 


1 


* INCLUDES  AUTOLYZED  ANIMALS 


* SYSTEM  PERCENTAGES  ARE  BASED  ON  NUMBER  OF  ANIMALS  NECROPSIED. 
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APPENDIX  D 


SUMMARY  OF  THE  INCIDENCE  OF  NONTUMOR  PATHOLOGY 
IN  MICE  EXPOSED  TO 
1 ,1 ,1 -TRICHLOROETHANE 
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TABLE  D1 


SUMMARY  OF  THE  INCIDENCE  OF  NONTUMOR  PATHOLOGY 
IN  MALE  MICE  TREATED  WITH  1,1,1-TRICH  LORO  ETHANE 


CONTROL  LOW  DOSE  HIGH  DOSE 


ANIMALS  INITIALLY  IN  STODY 
ANIMALS  HISSING 
ANIMALS  NECROPSIED 

ANIMALS  EXAMINED  HI STOP ATBOLOGICALL Y 
ANIMALS  WITH  NOR -TUMOR  PATHOLOGY 

20 

1 

15  (100%) 
15 

14  (93%) 

50 

47  (100%) 
47 

45  (96%) 

50 

50  (100%) 
49 

49  (98%) 

INTEGUMENTARY  SYSTEM  * 

2 (13%) 

12  (26%) 

15  (30%) 

SKIN 

1 

12 

15 

EDEMA 

1 

ULCER 

1 

INELAHM ATION  ACUTE 

1 

ABSCESS  CHRONIC 

1 

ACANTHOSIS 

11 

14 

PARAKERATOSIS 

2 

SOBCOT  TISSUE 

1 

EDEMA 

1 

ABSCESS 

RESPIRATORY  SYSTEM 

10  (67%) 

40  (85%) 

46  (92%) 

TRACHEA 

2 

INFLAMMATION 

2 

LUNG 

10 

40 

46 

CONGESTION 

9 

18 

31 

EDEMA 

11 

18 

HEMORRHAGE 

1 

BRONCHOPNEUMONIA 

1 

3 

INFLAMMATION 

1 

9 

9 

BRONCHOPNEUMONIA  ACUTE 

4 

1 

ABSCESS 

1 

1 

PNEUMONIA  CHRONIC  MURINE 
BRONCHOPNEUMONIA  CHRONIC 

3 

CIRCULATORY  SYSTEM 

1 (7%) 

AORTA 

1 

INFLAMMATION  ACUTE 

1 
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TABLE  01  MALE  MICE:  NONTUMOR  PATHOLOGY  (CONT.) 


CONTROL  LOR  DOSE  BIGH  DOSE 


1GESTIVE  SYSTEM 

8 (53*) 

13  (28*) 

5 (10*) 

LIVER 

8 

9 

5 

HEMATOMA 

1 

LYMPHOCYTIC  INFLAH  INFILTRATE 

2 

AMYLOIDOSIS 

7 

4 

1 

HYPERPLASIA 

4 

2 

ANGIECTAS IS 

1 

LIVBR/CENTRILOBULAR 

1 

NECROSIS  FOCAL 

1 

LIYER/KU PFFER  CELL 

1 

HYPERPLASIA 

1 

PANCREAS 

1 

PERIARTERITIS 

1 

SHALL  INTESTINE 

1 

LYMPHOID  HYPERPLASIA 

1 

COLON 

NEM  A.  TO  DIAS  IS 


URINARY  SYSTEM 


13  (87%)  7 (15*)  7 (14*) 


XIDNEY 

HYDRONEPHROSIS 

LYMPHOCYTIC  INFLAH  I1FILTRATE 
INFLAMMATION  ACUTE  SOPPORATIVE 
INFLAMMATION  CHRONIC 
INFLAMMATION  CHRONIC  CYSTIC 
FIBROSIS  DIFFUSE 
AMYLOIDOSIS 


12  5 7 

6 

2 1 

2 

4 4 

1 

2 

3 1 


KIDNEY/CORTEX 

LYMPHOCYTIC  INFLAM  INFILTRATE 


2 

2 


RENAL  TUBULE 

CYTOPLASMIC  VACUOLIZATION 


2 

2 


URINARY  BLADDER 
INFLAMMATION 
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TABLE  D1  MALE  MICE:  NONTUMOR  PATHOLOGY  (CONT.) 


CONTROL 

LON  DOSE 

HIGH  DOSE 

ENDOCRINE  SISTER 

3 (20*) 

ADRENAL 

3 

ABYLOIDOSIS 

3 

HEMATOPOIETIC  SISTER 

10  (67*) 

15  (32*) 

14  (28*) 

BONE  HARROW 

1 

1 

HYPERPLASIA  HEMATOPOIETIC 

1 

1 

SPLEEN 

8 

9 

7 

ABYLOIDOSIS 

7 

4 

HYPERPLASIA  HEMATOPOIETIC 

1 

LYHPHOID  HYPERPLASIA 

1 

3 

3 

HYELOID  METAPLASIA 

2 

4 

LYHPH  NODE 

3 

9 

9 

CONGESTION 

2 

3 

4 

HEMORRHAGE 

1 

I NFL ABM AT ION  ACUTE 

1 

LYHPHOID  DEPLETION 

1 

HYPERPLASIA  RETICULUM-CELL 

5 

LYMPHOID  HYPERPLASIA 

1 

1 

5 

CERVICAL  LYHPH  NODE 

ANGIBCTASIS 

SUPERIOR  DEEP  CERVIC 

ANGIECTASIS 


REPRODUCTIVE  SYSTEM 

1 (7*) 

1 (2*) 

PROSTATE 

1 

INFLAMMATION  ACUTE 

1 

SEMINAL  VESICLE 

1 

DILATATION 

1 

EPIDIDYMIS 

SPERHATOGENIC  GRANULOMA 
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TABLE  D1  MALE  MICE:  NONTUMOR  PATHOLOGY  (CONT.) 


CONTROL  LOH  DOSE  HIGH  DOSE 


NERVOUS  SISTEH 

BRAIN/HEN INGES 

INFLAMMATION  ACOTE 


1 (7%) 

• . , 4' ; . "j  ;•  . . < ,•*.  / E I 

1 

1 


HOSCOLOSKELETAL  SYSTEM 
NONE 

SPECIAL  SENSE  ORGANS 
NONE 


ALL  OTHER  SYSTEMS 
BONE 


BO  LESION  REPORTED  1 2 

AUTOLYSIS/NECROPSY  PERF/NO  HISTO  1 

AO TOLY  SIS/NO  NECROPSY  PERFORMED  4 3 


ANIMAL  DISPOSITION  SOMHARY 


ANIMALS  INITIALLY  IN  STUDY 
NATURAL  DEATH* 

MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
AC Cl DENTALLY  KILLED 
TERMINAL  SACRIFICE 
HISSING 


20  50  50 

17  35  37 

2 


2 15  11 

1 


* INCLUDES  AOTOLYZED  ANIMALS 


* SYSTEM  PERCENTAGES  ARE  BASED  ON  NUMBER  OF  ANIMALS  HECROPSIED. 
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TABLE  D2 


SUMMARY  OF  THE  INCIDENCE  OF  NONTUMOR  PATHOLOGY 
IN  FEMALE  MICE  TREATED  WITH  1,1,1-TRICHLOROETHANE 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

ABIHALS  INITIALLY  IB  STUDY 

20 

50 

50 

ANIMALS  BECROPSIED 

18(10051) 

48(10051) 

50  (100%) 

ABIHALS  EXAMINED  HISTOPATHOLOGICALLY 

18 

48 

50 

ABIHALS  WITH  BOB-TUHOR  PATHOLOGY 

18  (100%) 

48 (100%) 

50(100%) 

RESPIRATORY  SYSTEM  ♦ 

14  (7851) 

42  (88%) 

4.3  (86%) 

TRACHEA 

1 

IBPLAHHATION  ACUTE 

1 

LUBG/BROBCHUS 

1 

IBPLAHHATORY  POLYP 

1 

LUBG 

14 

42 

43 

COBGESTIOB 

9 

16 

29 

EDEHA 

1 

6 

13 

HEMORRHAGE 

6 

2 

IBPLAHHATION 

4 

24 

17 

IBPLAHHATION  ACUTE  SUPPURATIVE 

6 

3 

BRONCHOPN EUHOBIA  ACUTE  SUPPURATI 
PBEUHOBIA  CHRONIC  HURIBE 
BRONCHOPN EUHOBIA  CHRONIC 

1 

1 

2 

CIRCULATORY  SYSTEH 

MYOCARDIUM 

IBPLAHHATION  ACUTE 

1 (2%) 
1 

1 

DIGESTIVE  SYSTEH 
SALIVARY  GLAND 

LYHPHOCYTIC  IBPLAH  IHPILTRATE 

4 (22%) 

14  (29%) 
1 

1 

8 (16%) 
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TABLE  D2  FEMALE  MICE:  NONTUMOR  PATHOLOGY  (CONT.) 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

LIVES 

3 

13 

8 

LYMPHOCYTIC  INPLAH  INFILTRATE 

2 

1 

INFLAMMATION  SOBACOTE 

1 

NECROSIS 

6 

NECROSIS  POCAL 

1 

AMYLOIDOSIS 

7 

1 

HYPERPLASIA 

2 

ANGIECTASIS 

1 

LYMPHOID  HIPERPLASIA 

1 

MYELOID  METAPLASIA 

1 

LIVER/CENTRILOBULAR 

1 

HECROSIS 

1 

PANCREATIC  DUCT 

DILATATION 

STOMACH 

1 

ULCER  ACUTE 

1 

SMALL  1HTESTIHE 

1 

LYMPHOID  HYPERPLASIA 

1 

COLOH 

HBHATODIASIS 

URINARY  SYSTEM 

6 (33%) 

9 (19%) 

2 (4%) 

KIDNEY 

5 

9 

2 

HYDRONEPHROSIS 

1 

4 

2 

PYELONEPHRITIS 

LYMPHOCYTIC  INPLAH  INFILTRATE 

4 

1 

INFLAMMATION  ACUTE  SUPPURATIVE 

2 

INFLAMMATION  CHRONIC 

1 

3 

INFLAMMATION  CHRONIC  CYSTIC 

2 

ATROPHY 

URINARY  BLADDER 

1 

LYMPHOCYTIC  INPLAH  INFILTRATE 

1 
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TABLE  D2  FEMALE  MICE:  NOIMTUMOR  PATHOLOGY  (COIMT.) 


COBTROL 

LOW  DOSE 

HIGH  DOSE 

ENDOCRINE  SYSTEM 

1 (6%) 

6 (13%) 

1 (2%) 

ADRENAL 

5 

1 

CONGESTION 

1 

1 

AMYLOIDOSIS 

4 

ADRENAL  CORTEX 

1 

1 

HYPERPLASIA 

1 

1 

HEMATOPOIETIC  SYSTEM 

8 (44%) 

26  (54%) 

11  (22%) 

BONE  HARROW 

3 

4 

HEMORRHAGE 

1 

HYPERPLASIA  HEMATOPOIETIC 

2 

4 

SPLEEN 

6 

24 

11 

CONGESTION 

1 

INFLAMMATION  ACUTE 

1 

3 

AMYLOIDOSIS 

7 

1 

ATROPHY 

1 

1 

HYPERPLASIA  POLLICOL AR-CELL 

1 

HYPERPLASIA  HEMATOPOIETIC 

1 

LYMPHOID  HYPERPLASIA 

5 

4 

4 

MYELOID  METAPLASIA 

14 

6 

LYMPH  RODE 

3 

8 

1 

HEMORRHAGE 

1 

INFLAMMATION  ACUTE 

1 

INFLAMMATION  ACUTE  SUPPURATIVE 

1 

INFLAMMATION  CHRONIC 

1 

PLASMA  CELL  INFILTRATE 

1 

HYPERPLASIA  RETICULUM-CELL 

1 

LYMPHOID  HYPERPLASIA 

2 

3 

1 

REPRODUCTIVE  SYSTEM 
VAGINA 

INFLAMMATION  CHRONIC 

15  (83%) 

27  (56%) 
1 

1 

23  (46%) 

OTEROS 

1 

2 

3 

HYDROHETRA 

INFLAMMATION 

INFLAMMATION  ACUTE  SUPPURATIVE 

1 

2 

3 

UTEROS/ENBOHETRIUM 

CYST 

15 

26 

19 

7 
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TABLE  D2  FEMALE  MICE:  MONTUMOR  PATHOLOGY  (CONT.) 


CONTROL  LOW  DOSE  HIGH  DOSE 


UTERUS/ENDOMETRIUM  (COST.) 

HYPERPLASIA  1 

HYPERPLASIA  CYSTIC  15  25  12 


FALLOPIAN  TOBE 
DILATATION 


1 

1 


OVARY 

CYST 

FOLLICULAR  CYST 
HEMORRHAGE 
ATROPHY 
ANGIECTASIS 


5 

2 

1 

2 


4 

2 

2 


2 

1 

1 


1 


NERVOOS  SYSTEM 
NONE 


HOSCOLOSKELETAL  SYSTEM 
NONE 


SPECIAL  SENSE  ORGANS 
NONE 


ALL  OTHER  SYSTEMS  2 (4*) 

PLEORA  2 

INFLAMMATION  ACOTE  2 

NO  LESION  REPORTED 

AOTOLY SIS/NO  NECROPSY  PEFORHED  2 2 


ANIMAL  DISPOSITION  SOMMARY 

50 
36 

1 


13 

* INCLUDES  AOTOLYZED  ANIMALS 


ANIMALS  LEFT  IN  STODY 
NATORAL  DEATH* 
MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 
TERMINAL  SACRIFICE 


20 


50 

27 

1 


1 1 
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* SYSTEM  PERCENTAGES  ARE  BASED  ON  NUMBER  OF  ANIMALS  NECROPSIED. 
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